tific inquiry will render that clear which is now dark. But, however this may be, the doctrine is one which furnishes a salutary rule of practice, inasmuch as it is calculated to foster a minuteness of investigation which has, at any rate, the chance of being fruitful."
In this expression of belief, it is encouraging to me to be in accord with my distinguished colleague Dr. George Buchanan, who four years ago wrote as follows. "In an out-of-the way house, looking as if isolated from all chance of infection, where there has been no previous sickness for months or years, but where a number of common nasty conditions exist, a case of fever occurs, and the impulse of the doctor who investigates it is to say that the disease has had a de novo origin from the ordinary excrement-filth of the place. Now, whether or not this has been so is a question of the highest moment to science, but is by no means to be settled out of hand by the apparent absence of specific cause in a few instances. Repeated observations and very complete record of all'the&circumstances are wanted, before any deduction can be properly drawn from such an occurrence as I am supposing.
Often room has been left in the records of such cases for doubt as to the nature of the disease in question; or an oversight on a point so demonstrably important as the period of incubation has led observers to hasty and untenable conclusions; or the possibility of dangerous material passing a long distance through the soil or along a stream may not have been held in view; or some vehicle for the conveyance of specific contagion may have been overlooked." Referring then to a piece of inductive work which it was my privilege to be able to do in I870, he goes on to say: " If we consider how, a dozen years ago,...... those many wonderful outbreaks of enteric fever that we now trace to the agency of milk were unintelligible, and how all of them, instead of being merely regarded as unexplained, were liable to be regarded as demonstrating de novo origin of the disease, we shall the better apprehend the caution with which it is necessary still to proceed before we can affirm the adequacy of any common filth-condition to originate enteric fever...... Obviously, we have to be incessantly on the look out, not only for these, but for other and even obscurer vehicles for the specific poison; and there are most serious difficulties in arriving at a definite conclusion that no antecedent case has been concerned in the production of a given fever occurrence." (Dr. Buchanan Children from these families went to the national school (also at the upper end of the village) during early periods of their illnesses, and no doubt infected the privy-cesspool, and from it the well-water there, since the next persons attacked were children attending the school, and notably those who came from a distance and took their midday meals at the school. These children infected by their evacuations other privies and wells, and in this way the fever spread through the village and into neighbouring villages and hamlets. Let me, in this connection, allude to the irregular course which enteric fever is apt to follow in children, so irregular that the nature of the ailment or illness, acquired perhaps by a single casual draught of infected water or milk at school or away from home, may pass unrecognised; yet such a case may be the means of introducing the contagion of the disease into an isolated house, thus giving occasion to the suspicion of a de novo origin of an unquestionable case of fever in it.
5. The case I am now about to mention illustrates the readiness with which a de novo origin might have been assumed by an investigator who had not received the correct clue to the cause of the accident. In the country, about a mile from Moseley, a suburb of Birmingham, in an isolated row of five cottages, an outbreak of fever occurred in January and February I873, and the fever invaded four out of the five cottages; the cottage which escaped invasion being occupied only by three labouring men, while the other cottages contained women and children. Suspicion fell upon a well in the back yard, but it was not at first clear how this could have become specifically infected. The first case that occurred was in a boy, whose exposure to the contagion away from home was, from circumstances, improbable. This boy was attacked on January 4th, so that he probably received the contagion from ten to fourteen days previously. He, and the others who were subsequently attacked, drank of the water from the well in the back yard, across the imperfect wooden cover of which ran a slop-channel constructed of pairs of bricks laid angularly, the intervening space of one and a half inches only being occupied with a mixture of clay and ashes quite permeable by water. Now it turned out that a laundress lived in one of the cottages, and that the washing-slops were habitually thrown down this channel, and ran away by it across the top of the well. Habitually slop-water, then, fouled by nastiness of all kinds, must have found access to the well-water, yet no fever had occurred previously to this outbreak. The source of the infection became accidentally discovered by my friend Mr. Ross Jordan of Moseley, who, in the month of December, had been in attendance upon a fatal case of fever in the person of a servant in a private residence in Moseley. The case was one of a series of cases from infected milk, occurring during an epidemic that I was at that very time investigating, and I had myself seen the servant during her illness. This girl's linen, fouled with her diarrhoeal discharges, had been sent to the laundress in question, and had been washed by her, and the slops from the wash-tub had been, as usual, thrown down the channel above described. The condition of the linen had been observed, but no particular thought had been bestowed upon it. But the specific matter that fouled it had furnished the one element needed to originate the fever at the cottages. As it happened, the source of the infection of the well was traced; but how would it have been, and what inference might have been drawn, under other circumstances less favourable to the inquirer? 6. Lastly, let me direct your thoughts to an epidemic of fever which prevailed at Ascot for the long period of four years and a half, namely, from July I873 to November I877, and which only came to an end THE BRITISH MEDICA-L 7OURNAL [an. 17, 188o when certain alterations were made in respect of the drainage and pump of a dairy-farm, the supply of milk from which I clearly demonstrated to have been, for all that long period, the agent in the spread of the fever. In respect of duration, for a milk-caused epidemic, the case is unique, but I am not going to trouble you with this aspect of it. No case of fever had occurred at the dairy-farm, which was isolated about half a mile from the village of Ascot, until August 5th, I876, that is to say, until the epidemic produced by the milk sent out from the farm had lasted for three years. From this time onwards, the water used for washing and rinsing the milk-cans had an opportunity of specific pollution, inasmuch as a careful investigation showed that, in consequence of defects in masonry and woodwork, drain-air had an opportunity of passing from the privy-cistern, which received the specific excreta, through drains, by a circuitous course into the pump-case, and also to a sink within the, house, over which sink the cans were habitually inverted to drain. But this circumstance would not account for the infection of the milk from July I873 to August I876. I failed, on the closest inquiry, to discover that any person suffering from fever had, during these three years or previously, been upon the premises of the dairy-farm, nor could I discover how contagium from a distance could have reached the farm, except it had reached it in some way through the water that entered the well in the yard. So far as the method of exclusion was practically applicable, I seemed tied down to this agency, or to some untraceable accidental introduction of contagium, unless I could admit that the contagium had originated de novo in the filth which had accumulated in the drains, and in the heap of fermenting cow-dung and offensive matters which occupied much of the surface of the farmyard. There was filth everywhere, and slovenliness reigned supreme. Some medical. men would probably have been satisfied that they had here fallen upon the fons et origo miiali ; I confess that I was not; the difficulties in admitting such an explanation appeared to me to be as great as, if not greater than, those attending the suggestion which I have hazarded. It is mainly based upon the geological conformation of that part of the country, and upon the fact that the first cases, those which initiated the epidemic, were imported cases, being offshoots of the great Marylebone milk epidemic of I873.
One of these cases occurred at the summit of the hill on which Ascot stands, and the evacuations were thrown carefully away, at a distance from the house, into a hole in the earth, and some of the earlier evacuations also probably found their way into the earth from some imperfect drains into which the water-closets discharged themselves. Now it is to the nature of this earth that I must call your attention. Ascot is situated on a hill formed of the lower Bagshot sand, beneath which lies the London clay. When the sand is dug into, it is found to become wetter and wetter, as the clay is approached, until at last it is found so supersaturated with water as to be no longer coherent, and, in fact, a water-layer is arrived at, into which all the wells of the district, including that of the dairy-farm in question, are sunk. The place where the case which I suggest to have been the origin of the milk outbreak occurred, is on the top of the hill, while the dairy-farm is half a mile off near the bottom of the hill to the northward ; in the direct line, in fact, in which I am assured by the geological authority I consulted, the subsoil water most probably flows, especially when the quantity of water is augmented by the imbibition of rain. Murchison quotes have never seen the disease arise in hospital; and it might very well be that, with a nursing staff whose age ranged from thirty to fifty, and exposure to the few cases which find their way into, the general hospitals, this were a rare occurrence, in the experience of many physicians, and yet might prove nothing against the view that enteric fever is contagious. That this experience is not universal we shall see as we proceed; but I would here direct attention to the importance of considering the element of age in etiological inquiry concerning enteric fever; for which purpose I have compiled the following statistics. (See Tables in next page.) From these tables it appears that, whatever the cause, be it drains, stools recent or decomposed, or personal contagion, their effect is determined by the age of persons. For it may be fairly assumed that the various causes-if there were various causes-were in operation in the long period covered by the tables; so that. given a cause, whether continuously in operation or not, the extent of effect would depend upon the number of persons of the suitable or more liable age; in other words, of persons susceptible. Thus equal causative conditions would in different hospitals have different effects, and in the same hospitals at different times, varying in proportion to the varying number of the second factor-susceptible persons. Given, then, a cause of enteric fever, continuous or not, the answer to the question as to the probability that but a small number of any class of persons subjected to its influence shall be affected by it, is that the probability increases with the age of the persons of that class. In accordance with the law which the tables indicate, if the age of the persons were over thirty and verging upon forty, the probability of a small number would be great; whereas, if the age of the persons fell short of twenty-five, the probability of a small number would be very slight. This element of age Mr. Murphy
